METHOD AND SYSTEM FOR REPORTING ON THE QUALITY 

OF A REPAIR PROCESS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[00011 The present invention relates to a method and system for 
reporting on the quality of a repair process, more particularly to a method of 
and system for reporting on occurrences of quality problems in the repair of a 
vehicle at an autobody repair facility. 

2. Prior Art 

[0002] Autobody repair typically is performed in an autobody repair 
shop that may be an independent operator, a franchise repair shop, or a 
division of an automobile dealership. When a vehicle body is damaged, the 
owner brings the vehicle to an autobody repair shop to receive an estimate for 
repair of a vehicle's apparent damage. Personnel at the autobody shop 
prepare an estimate based on the damage that is visible to the exterior of the 
vehicle. Upon authorization by the owner and, where applicable, insurance 
approval is gained for performing the work, the repair shop begins the repair 
process. A repair shop typically provides an estimated completion date to the 
owner of the vehicle at the time the initial damage estimate is prepared. The 
repair shop then schedules the vehicle to be repaired and orders the parts 
that are determined to be needed for completing the repair. The vehicle is 
released to the repair shop by the owner and disassembly of the vehicle to 
complete the repair is initiated. Ideally, all parts required for the repair are 
available to repair technicians at the time of repair and all repair functions are 
performed properly. However, in reality, some breakdown in the repair 
process occurs which leads to added cost to the repair shop or longer time for 
the repair to be completed, 

[0003] Vehicle owners often are significantly inconvenienced when their 
vehicles are undergoing repair. When the repair is completed after the 
original estimated completion date, vehicle owners become displeased with 
the repair shop. Insurance companies also have a stake in the timely and 



proper repair of vehicles. A significant portion of vehicle repair is covered by 
the owner's automobile Insurance policy. As such, insurance companies seek 
repair shops which are capable of performing vehicle repair in the shortest 
amount of time and with the highest quality. This minimizes the expense 
borne by the insurance companies for the cost of temporary vehicle rental 
while the insured vehicle is repaired; 

[0004] Repair shops are beginning to recognize the benefits of 

monitoring quality of their work in a formalized manner. While a repair shop 
may be able to identify occurrenceis of quality problems in its; repair 
processes, the shop typically is unable to readily compare the frequency of 
quality problems occurring within the shop as compared to other shops in its 
geographic area. Likewise, insurance companies do not have access to 
information for comparing the quality of repair processes perfomried at various 
repair shops. 

[0005] Accordingly, a need remains for a method and system of 
reporting on the quality of repair work performed on a vehicle at a vehicle 
repair facility. 

SUMMARY OF THE INVENTION 
[0006] This need is met by the method and system of the present 
invention of reporting on the quality of repair work perfonned on an article 
having steps of identifying the occurrences of quality problems in repair of the 
article in a repair facility, generating quality data on the occurrences of the 
quality problems, electronically transferring the quality data to a computer 
database, sorting the quality data in the database and producing a report of 
the sorted quality data. Data on an estimate of the cost for repairing the 
article and the length of time to complete the repair may be obtained, and the 
estimate data may also be transferred to the database and incorporated into 
the report. 

[0007] The method is particularly suited for determining the quality of 
repair work performed on a vehicle, such as autobody repair. Quality 
problems which arise during autobody repair include incorrect estimate, failure 
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to procure repair parts, procurement of incorrect repair parts, repair parts 
unavailable at the time of repair, improper welding, poor fit of parts, improper 
corrosion protection, poor workmanship, incomplete repair, insufficient vehicle 
protection and improper refinish color match. 

[0008] The quality data may include infomiation on the date of repair 
such that the report of sorted quality data identifies the quantity of 
occurrences of quality problems occurring in a time period. The quantity of 
repairs having occurrences of quality problems in a time period may be 
compared to the total quantity of repairs performed in the same time period. 
The quality data may further include identification of the stage of repair at 
which the quality data was collected. For example, the quality data may be 
collected at delivery of the vehicle to the repair facility, disassembly of the 
vehicle, frame repair, metal repair, mechanical repair, preparation for 
refinishing, application of refinish, reassembly of the vehicle and delivery of 
the vehicle to its owner. The quality data may then be sorted according to 
one of the repair stages. The quality data may be sorted by factors relating to 
the repair such as: (i) vehicle manufacturer, (ii) vehicle model, (iii) vehicle 
year, (iv) insurance company, (v) estimated repair cost, (vi) estimated repair 
time, (vii) actual repair time, (viii) labor cost, (ix) parts cost, (x) materials cost, 
(xi) total repair cost, (xii) repair cost facility overhead and (xiii) level of repair. 
[0009] The method of the present Invention may be performed on a 
computer network. As such, the present invention includes a system for 
reporting on the quality of repair work having means for collecting quality data 
on occurrences of quality problems in repair of an article at a repair facility, a 
computer database for tabulating the collected quality data and software for 
sorting the tabulated quality data and producing a report on the sorted quality 
data. The computer database may be maintained on a global 
communications network. 

[0010] A complete understanding of the present invention will be 
obtained from the following description when taken in connection with the 
accompanying drawing figures wherein like reference characters identify like 
parts or steps throughout. 
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BRIEF DESCRIPTION OF THE DRAWING 
[0011] Fig. 1 is a schematic of a system of tlie present invention for 

r 

reporting the quality of repair work performed on a vehicle; 

[00121 Fig. 2 is a flowchart of a method of using the system shown in 

Fig. 1; and 

[0013] Fig. 3 is a flowchart of a method of using the system shown in 
Fig. 1 including an exemplary quality process for using the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0014] The present invention includes a system and method for 
reporting on the quality of repair work performed on a vehicle undergoing 

i 

repair. Although the present invention is described in relationship to the 
occurrences of quality problems during the repair of a vehicle in an autobody 
repair shop, this is not meant to be limiting. The present invention is equally 
applicable to other industries in which an article undergoes a lengthy 
manufacturing or repair process, such as in appliance repair. 
[0015] Fig. 1 schematically shows one embodiment of a system 8 of 
the present invention having one or more repair shops RC (only one being 
shown) in communication with a data collection computer Pi. The repair shop 
RC includes a computer for producing estimate data on a vehicle to be 
repaired at the repair shop RC and for entering quality data according to the 
present invention. The system 8 may further include one or more repair 
shops RM (only one being shown) which uses manual estimating forms and a 
manual method of collecting and entering quality data, such as on paper 
forms. Such paper forms can be delivered to the location of the data 
collection computer Pi or a computer linked thereto. The data collected by 
computer Pi is transferred to a data sorting computer P2. The data sorting 
computer P2 includes software having various algorithms for sorting the 
quality data. It will be appreciated that the functions of computers Pi and P2 
may be combined in a single computer or shared between more than two 
computers. The solid lines linking the components of the system S indicate 
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communication links which may be paperless such as via hardwiring, wireless 
communications, Internet communications or the like. The dashed lines 
linking the repair shop RM and the data sorting computer P2 indicates manual 
communication, for example via mail, facsimile, hand delivery or the like. One 
or both of the computers Pi and P2 (or the single computer or multiple 
computers perfonning their functions) may be maintained on a global 
communications network. The arrows on the solid and dashed lines of Fig. 1 
indicate directions of information flow. The data sorting computer P2 may also 
be in communication with one or more insurance companies I and one or 
more vehicle manufacturers V. Although only one of each of repair shop RC, 
repair shop RM, insurance company I and vehicle manufacturer V is shown in 
Fig. 1 , this is not meant to be limiting. The systems may include a plurality of 
such components and corresponding communication links, and the 
communication links may be all electronic or all manual or a combination 
thereof. 

[0016] Fig. 2 presents a flowchart 2 of steps of a method of using the 
system S of the present invention. In step 10, a repair shop prepares an 
estimate of the cost to repair a vehicle in an autobody repair shop and collects 
estimate data on the estimate. Nonlimiting examples of estimate data 
produced when preparing an estimate include: (i) the vehicle manufacturer, 
(ii) the vehicle model, (iii) the vehicle year, (iv) the insurance company of the 
vehicle undergoing repair, (v) an estimate of the time to complete the repair, 
(vi) an estimate of the labor costs, (vii) an estimate of the parts cost, (viii) an 
estimate of the cost of the materials used in performing the repair, and (ix) an 
estimate of the total repair cost. The estimate data may further include an 
indication of repair level of the estimated repair and a portion of the overhead 
of the repair shop. By repair level it is meant a general degree of repair work 
to be performed as determined by the time to complete the repair and/or the 
cost of the repair, for example a light repair level, a medium repair level or a 
heavy repair level. 

[0017] The estimate data may be collected manually, such as in paper 
form, or electronically. Many existing vehicle repair shops possess computers 
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having software installed thereon which is designed to produce a repair 
estimate for an owner or an insurance company. In optional step 12, the 
repair shop enters the estimate data into an estimating computer. As stated, 
step 12 may not occur for repair shops RM which do not possess an 
estimating computer. Accordingly, repair shop RM delivers the estimate data 
directly to the location of the data collection computer Pi for data entry into the 
computer Pi or to the location of the data sorting computer P2 for data entry 
into the computer P2. When repair shop RC generates electronic estimate 
data (via its estimating computer), the estimate data is sent to the data 
collection computer Pi which extracts the estimate data from the electronic 
submission of the repair shop RC. A vehicle repair estimate typically includes 
detailed information on the repair to be performed which may not be of 

i 

particular value in the present invention. Estimate data that is suitable for use 
in the present invention includes customer name, vehicle identification 
number (VIN), vehicle make, vehicle model and vehicle manufacture year. In 
step 14, the data collection computer Pi obtains the estimate data and 
produces a repair quality checklist for use by the repair shop during the repair 
process. The repair quality checklist produced in step 14 is transmitted to the 
repair shop RC or RM, electronically or in paper form. One portion of the 
quality checklist includes the estimate data for the vehicle undergoing repair 
and another portion of the quality checklist includes a standardized form to be 
completed by the repair shop RC or RM. The standardized quality checklist 
ensures that the quality data collected by the repair shops RC or RM is 
consistent in type and scope from shop to shop. 

[0018] During the repair of the vehicle, the repair shop enters quality 
data on the quality checklist as in step 16. While flowchart 2 indicates the use 
of separate steps 10, 12 and 14, it is also possible to combine the functions of 
those steps within step 16. In this manner, the estimate data and quality data 
are collected essentially simultaneously and transferred to the data collection 
computer Pi. The repair shop RC or RM may enter all the data (estimate and 
quality) onto the quality checklist prior to any transfer of information to the 
data collection computer Pi . 
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[0019] The quality data identifies occurrences of quality problems that 
arise during the repair of a vehicle at repair shop RC or RM. Upon completion 
of the repair, the quality checklist is transmitted to the data sorting computer 
P2 in step 18. The quality data from the checklist is then input into a database 
maintained on the data sorting computer P2. The network database contains 
infonnation on estimated repair data and associated information on the 
occurrences of quality problems occurring during those repairs. In step 20, 
the data sorting computer P2 generates a quality report from the computer 
database by sorting the quality data within the computer database. The 
quality report may then be sent to the repair shop RC or RM, insurance 
company I and/or vehicle manufacturer V as shown in Fig. 1 . 
[0020] Fig. 3 is a flowchart 1 02 of an exemplary quality process which 
may be employed by a vehicle repair shop to monitor the work performed 
during a vehicle repair including quality checkpoints throughout the process. 
The quality checkpoints present an opportunity to identify occurrences of 
quality problems in stages of the repair process. Nonlimiting examples of 
quality problems which arise during repair of a vehicle are listed below. One 
or more of such quality problems may be checked for at each quality 
checkpoint. 

[0021] (i) Incorrect estimate. During disassembly of the vehicle or 
during performance of repairs, additional damage to the vehicle may be 
discovered. Additional damage typically requires that more parts are needed 
to complete the repair and/or more time is needed to complete the repair. In 
either event, the original repair estimate is too low and the vehicle owner or 
the insurance company needs to be informed of the added costs. The 
inability to detect and estimate for such hidden damage is viewed negatively 
by the consumers of vehicle repair. 

[0022] (ii) Failure to procure repair parts. The parts needed for the 
repair may have been noted during preparation of the estimate, but the parts 
were not procured. 

[0023] (iii) Procurement of incorrect repair parts. Parts for the repair 
may have been ordered, but the parts procured are incorrect. 
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[0024] (iv) Parts unavailable. Parts needed for the repair are 

properly procured, but are not available to repair personnel at the repair shop 
at the time of the repair. For example, the parts may still be in the shop's 
inventory and not accessible to repair personnel at a repair bay in the shop. 
[0025] (v) Improper welding. The metal welds are faulty or lacking. 
[0026] (vi) Poor fit of parts. The structural components of the 
vehicle are not fitted together property during reassembly. 
[0027] (vii) Improper corrosion protection. Corrosion protection is not 

properly applied to the vehicle in locations where the original corrosion 
protection was damaged or removed dunng the repair. 
[0028] (viii) Poor wori<manship. The overall quality of the repair work 
performed is below standard for the repair shop. 

i 

[0029] (ix) Incomplete repair. A portion of the repair work is not 
completed. 

[0030] (x) Insufficient vehicle protection. When the vehicle is 
delivered to the repair shop to begin work, that vehicle does not have 
adequate protection from damage or theft during the time that it is in the 
possession of the repair shop. 

[0031] (xi) Improper refinish color match. Upon completion of the 

structural aspects of the repair, the vehicle generally requires refinishing. 
Matching of the color of the refinish composition to the original finish of the 
vehicle may not be accurately performed. 

[0032] The quality process set forth in flowchart 102 is not meant to be 
limiting. Other process steps may be included in the quality process or may 
replace those which are shown in the flowchart 102. By way of example, a 
customer in need of autobody repair contacts a repair shop in step 110. 
Contact with the repair shop may also occur by an insurance company which 
is seeking repair of its insured vehicles. The repair shop then estimates the 
cost of the repair in step 112. The repair work is scheduled in step 114, and 
parts are procured in step 116. In step 1 1 8, the vehicle is delivered to the 
repair shop to begin the work. A quality check for vehicle protection is 
performed in step 120 to ensure that measures are taken to protect the 
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vehicle. In step 122, the vehicle is disassembled and a quality check 124 is 
performed. Examples of quality problems which may occur during 
disassembly step 122 include incorrect estimate, lack of repair parts, incorrect 
parts, parts unavailable and insufficient vehicle protection. 
[0033] In step 126, the frame of the vehicle is repaired and the quality 
check 128 of the frame repair step 126 is performed. During the step 126, 
examples of quality problems which may occur include incorrect estimate, 
failure to procure repair parts, procurement of incorrect parts and insufficient 
vehicle protection. The metalworking process of repairing the frame of step 
130 may also be the subject of quality problems, and a quality check 132 
thereof is performed. Examples of occurrences of quality problems in the 
metalworking of the repair of a vehicle include incorrect estimate, failure to 

i 

procure repair parts, procurement of incorrect parts, parts unavailable, 
improper welding, poor fit of parts, improper corrosion protection, poor 
workmanship, incomplete repair and improper vehicle protection. 
[0034] In step 134, the mechanical systems of the vehicle are repaired 
and quality check 136 is performed. In step 138, the vehicle is prepared for 
refinishing and quality check 140 is performed. In step 142, the refinish 
composition as applied to the vehicle and quality check 144 is performed. 
Quality checks 136, 140 and 144 may identify similar occurrences of quality 
problems as in quality check 132. The vehicle is reassembled in step 146 and 
quality check 148 is performed. In quality check 148 following reassembly of 
the vehicle of step 146, quality problems which may occur include incorrect 
estimate, failure to procure repair parts, procurement of incorrect parts, poor 
fit of parts, improper corrosion protection, poor workmanship, incomplete 
repair, improper vehicle protection and improper refinish color match. Finally, 
in step 150, the vehicle is delivered to the customer and quality check 152 is 
performed. In quality check 152, occurrences of quality problems may include 
incorrect estimate, failure to procure repair parts, poor fit of parts, improper 
corrosion protection, poor workmanship, incomplete repair, improper vehicle 
protection and improper refinish color match. 
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[00351 For each of the quality checks performed in steps 120, 124. 128, 
132, 136. 140. 144. 148 and 152. a notation is made on the quality checklist 
as to each occurrence of a quality problem during the repair of a vehicle. In 
addition, the quality checklist includes an indication of the repair cycle time, 
namely, the time from start to finish of the repair. Repair cycle time may also 
be broken down by the cycle time for each of the steps 1 12, 114, 1 16, 118, 
122, 126, 130, 134, 138, 142, 146 and 150. The quality data of the quality 
checklist is entered into the data collection computer Pi in step 154. Quality 
data may be electronically transferred to the data collection computer Pi by a 
repair shop having a computer RC or manually by a repair shop RM which is 
not electronically connected to the data collection computer P^, 
[0036] The data sorting computer Pz includes software for producing 
quality reports in step 1 56. The format of a quality report depends on the 
need of an end user. For a repair shop, it may be useful to sort the quality 
data by vehicle make, model and year. This indicates which vehicles (by 
make, model and/or year) are more prone to present quality problems during 
a repair. Quality data may also be sorted by cycle time to search for patterns 
of vehicles requiring excessive repair time. If a certain set of vehicles 
consistently exhibits longer cycle times, the repair shop may increase the cost 
of future repairs of vehicles in that set to improve its profitability. Similarly, the 
quality data may be sorted by cycle time of each repair step to indicate to the 
repair shop which functions within the repair shop may need additional 
attention or corrective action. The quality data may also be sorted by level of 
repair (e.g. tight, medium or heavy). Quality data sorted by repair level may 
indicate which repair levels are more or less likely to have occurrences of 
quality problems. A shop can then readjust its repair procedures or pricing or 
both as needed for repairs at certain repair levels. A repair shop may also use 
the reports of quality to demonstrate its advantages over other repair shops. 
To the extent that the repair shop has access to the quality data for other 
repair shops within the shop's geographical area, a comparison of the shop to 
those in the surrounding geographic area could show its advantages as 
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having fewer occurrences of quality problems. The geographic area can be 
limited to a neighborhood, a city, a state or the like. 
[0037] Insurance companies are also interested in the information 
produced in the quality report for an individual repair shop and groups of 
repair shops. For example, the cycle time for a repair shop would indicate to 
an insurance company if a shop is working at a rate comparable to that of an 
industry standard in a geographic area of interest. Insurance companies may 
also be interested in sorting the quality data by the information about the 
vehicle (manufacturjer, model and year) to provide information regarding 
pricing for insuring such vehicles. 

[0038] The quality report may also be useful to a vehicle manufacturer 
that is interested in the repairability of its vehicles. If a vehicle manufacturer 
can identify that certain models of its vehicles have higher occurrences of 
quality problems consistently during repair, the vehicle manufacturer can take 
steps to alleviate those problems in future vehicles. 

[0039] The present invention provides several benefits to repair shops, 
insurance companies and vehicle manufacturers in providing reports on 
occurrences of quality problems during the repair of vehicles. By transferring 
the estimate data and the quality data to a database of a network computer, 
the data can be sorted and manipulated to produce many types of reports 
including tables, bar graphs, pie charts and graphs over time, all with optional 
comparisons to other data sets. 

[0040] it will be readily appreciated by those skilled in the art that 
modifications may be made to the invention without departing from the 
concepts disclosed in the foregoing description. Such modifications are to be 
considered as included within the following claims unless the claims, by their 
language, expressly state otherwise. Accordingly, the particular embodiments 
described in detail herein are illustrative only and are not limiting to the scope 
of the invention which is to be given the full breadth of the appended claims 
and any and all equivalents thereof. 
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